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Clinical Observations 
A Study of the Law of Herbal Administration in Treating Lung-distension 
by TCM Physicians through History Using Cluster Analysis 
GAO Zhen 催ᤃ 1, LI Feng-sen ᴢ亢Ể 1, and Halmurat UPUR જ᳼ᢝᦤ • ਒⫿ᇨ 2 
Objective: To review the herbal drugs used most often for treating lung-distension by determining those used by 
physicians throughout history; to study their property, taste, and channel tropism; and to explore their compatibility. 
Methods: Historical prescriptions for treating lung-distension were collected and sorted. Property, taste and channel 
tropism were determined, and the law of herbal administration was determined by cluster analysis.  
Results: One hundred and ninety five prescriptions were found, involving 166 herbal drugs, with a total appearance 
frequency of 1296 drugs. The herbs involved 8 properties (total appearance frequency, 1296), 7 forms of taste (total 
appearance frequency, 1991) and involved all 12 regular channels (total appearance frequency, 3382). Sixteen 
herbal drugs were used most often and formed 4 cluster prescriptions: C1: Xing Ren (Semen Armeniacae Amarum), 
Gan Cao (Radix Glycyrrhizae), and Ban Xia (Rhizoma Pinelliae); C2: Gui Zhi (Ramulus Cinnamomi), Wu Wei Zi 
(Fructus Schisandrae), and Sheng Jiang (Rhizoma Zingiberis Recens); C3: Da Zao (Fructus Jujubae), Ma Huang 
(Herba Ephedrae), and Shi Gao (Gypsum Fibrosum); and C4: Chen Pi (Pericarpium Citri Reticulatae), Jie Geng 
(Radix Platycodi), Fu Ling (Poria), Sang Bai Pi (Cortex Mori), Xi Xin (Herba Asari), Gan Jiang (Rhizoma 
Zingiberis), and Bai Shao (Radix Paeoniae Alba).  
Conclusion: In treating lung-distension, phlegm retention has been traditionally considered the underlying 
pathology, emphasizing regulation of the lung and spleen as key and stressing patient nourishment and mental 
improvement. Prescriptions for lung-distension should be made with reference to the property, taste, channel 
tropism, and effectiveness of the chosen herbal drugs.  
Keywords: ancient medical literature; cluster; lung-distension; property; taste and channel tropism; the law of 
herbal administration  
Lung-distension is one of the most commonly and 
frequently encountered diseases. It is a syndrome that 
results from repeated attacks of various kinds of chronic 
diseases of the lung, leading to fullness and distention of 
the lung-qi, which fails in astringing and descending. The 
term lung-distension was first seen in Miraculus Pivot • 
On Distension (♉ᵶ • 㚔䆎). The statement that ‘those 
suffering from lung-distension would have dyspnea with 
cough due to deficient fullness’ describes simply the 
three main symptoms of lung-distension i.e., cough, 
dyspnea, and chest distress. Lung-distension is clinically 
characterized by cough, phlegm, dyspnea, distension, 
swelling, and blood stasis.1 Chronic obstructive lung 
diseases are usually manifested by chronic cough, cough 
with sputum, shortness of breath or difficult breathing, 
dyspnea, and chest distress, accompanied by other 
general symptoms.2 Modern medicine also categorizes 
chronic obstructive lung diseases as lung-distension.3 In 
view of this, the systematic sorting of the law of herbal 
administration for lung-distension by TCM physicians 
through history and cluster analysis of the herbal 
prescriptions used could prove to be helpful in the TCM 
treatment of chronic obstructive lung diseases. 
METHODS 
Collection of Prescriptions for Lung-Distension 
A computer search was used, (Chinese Medicine CD, 
upgrade edition) with the term, ‘lung-distension’ as the 
search word.  
Inclusion and Exclusion Criteria for the Prescriptions 
1) Historical prescriptions for internal administration for 
lung-distension were selected. 2) Prescriptions meeting 
the criteria and appearing repeatedly in different medical 
works were selected as well as prescriptions having the 
same name but different ingredients. 3) Prescriptions 
having only the ingredients but no prescription names 
were selected. 4) Herbal drugs with obvious superstitious 
 meaning and no practical use were excluded.  
Standardization Method for Name, Property and 
Taste, and Channel Tropism of the Chinese Herbal 
Drugs  
Based on the Chinese Pharmacopeia4 and Chinese 
Materia Medica Dictionary,5 standardization was 
performed on similar drugs appearing with different
names. The property and taste, and channel tropism of all 
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selected drugs were determined with reference to the 
Chinese Pharmacopeia. If they were not recorded in the 
Chinese Pharmacopeia, the Chinese Materia Medica 
was referred to. For the use frequency of drugs belonging 
to different channel tropisms in the acute stage versus the 
remission stage, one appearance in each channel was 
taken as the statistical unit. For one drug belonging to 
several channels, values were calculated respective to 
each channel, with statistical work done on the property 
and taste.  
Statistics and Analysis  
After verification, a computer data bank was created. The 
index cluster analyses were done for the drugs using 
SPSS 17.0 statistical software (SPSS Inc.). 
RESULTS 
A total of 195 prescriptions for lung-distension were 
found, involving 166 different drugs, with a total drug 
appearance frequency of 1296. Drugs with an appearance 
frequency >1.8% (>22 times) were (in order): Gan Cao 
(Radix Glycyrrhizae), Ban Xia (Rhizoma Pinelliae), Ma 
Huang (Herba Ephedrae), Shi Gao (Gypsum Fibrosum), 
Sheng Jiang (Rhizoma Zingiberis Recens), Xing Ren 
(Semen Armeniacae Amarum), Gui Zhi (Ramulus 
Cinnamomi), Wu Wei Zi (Fructus Schisandrae), Bai Shao 
(Radix Paeoniae Alba), Da Zao (Fructus Jujubae), Xi Xin 
(Herba Asari), Gan Jiang (Rhizoma Zingiberis), Fu Ling 
(Poria), Sang Bai Pi (Cortex Mori), Chen Pi 
(Pericarpium Citri Reticulatae), and Jie Geng (Radix 
Platycodi) (Table 1).  
The drugs involved 8 properties, with a total appearance 
frequency of 1296. The two most common properties 
were warm and neutral, with a total of 63% of the total 
frequency (Table 2).  
Seven tastes were identified, with a total appearance 
frequency of 1991. The three most common tastes were 
pungent, sweet, and bitter, with a total of 89.4% of the 
total frequency (Table 3).  
Channel tropism involved all the 12 regular channels, 
with a total appearance frequency of 3382. The most 
frequent 4 channels were the Lung Channel, the Spleen 
Channel, the Stomach Channel and the Heart Channel, 
with a total of 74.3% of the total frequency (Table 4).  
Using cluster analysis, the 16 herbal drugs of highest 
frequency formed 4 cluster prescriptions, as follows: C1: 
Xing Ren (Semen Armeniacae Amarum), Gan Cao 
(Radix Glycyrrhizae), and Ban Xia (Rhizoma Pinelliae); 
C2: Gui Zhi (Ramulus Cinnamomi), Wu Wei Zi (Fructus 
Schisandrae), and Sheng Jiang (Rhizoma Zingiberis 
Recens); C3: Da Zao (Fructus Jujubae), Ma Huang 
(Herba Ephedrae), and Shi Gao (Gypsum Fibrosum); and 
C4: Chen Pi (Pericarpium Citri Reticulatae), Jie Geng 
(Radix Platycodi), Fu Ling (Poria), Sang Bai Pi (Cortex 
Mori), Xi Xin (Herba Asari), Gan Jiang (Rhizoma Zin- 
giberis), and Bai Shao (Radix Paeoniae Alba) (Figure 1).
Table 1. Frequency and rate of drugs most frequently used by physicians through history for lung-distension (the 16 
most common drugs) 
Drug Frequency Rate (%) Total frequency Total rate (%) 
Gan Cao (Radix Glycyrrhizae ) 101 7.8 101 7.8 
Ban Xia (Rhizoma Pinelliae) 84 6.5 185 14.3 
Ma Huang (Herba Ephedrae) 83 6.4 268 20.7 
Shi Gao (Gypsum Fibrosum) 75 5.8 343 26.5 
Sheng Jiang (Rhizoma Zingiberis Recens) 52 4.0 395 30.5 
Xing Ren (Semen Armeniacae Amarum) 46 3.5 441 34.0 
Gui Zhi (Ramulus Cinnamomi) 41 3.2 482 37.2 
Wu Wei Zi (Fructus Schisandrae) 40 3.1 522 40.3 
Bai Shao (Radix Paeoniae Alba) 39 3.0 561 43.3 
Da Zao (Fructus Jujubae) 37 2.9 598 46.1 
Xi Xin (Herba Asari) 35 2.7 633 48.8 
Gan Jiang (Rhizoma Zingiberis) 28 2.2 661 51.0 
Fu Ling (Poria) 27 2.1 688 53.1 
Sang Bai Pi (Cortex Mori) 27 2.1 715 55.2 
Chen Pi (Pericarpium Citri Reticulatae) 23 1.8 738 56.9 
Jie Geng (Radix Platycodi) 23 1.8 761 58.7 
Total 761 58.7   
Table 2. Distribution of drugs by property used by physicians through history for lung-distension 
Nature Frequency Rate (%) Total frequency Total rate (%) 
Warm 590 45.5 590 45.5 
Neutral 227 17.5 817 63.0 
Cold 191 14.7 1008 77.8 
Slight cold 151 11.7 1159 89.4 
Severe cold 90 6.9 1249 96.4 
Hot 30 2.3 1279 98.7 
Cool 15 1.2 1294 99.8 
Severe hot 2 0.2 1296 100.0 
Total 1296 100.0   
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Table 3. Distribution of drugs by taste used by physicians through history for lung-distension 
Taste Frequency Rate (%) Total frequency Total rate (%) 
Pungent 633 31.8 633 31.8 
Sweet 580 29.1 1213 60.9 
Bitter 567 28.5 1780 89.4 
Sour 115 5.8 1895 95.2 
Tasteless 43 2.2 1938 97.3 
Salty 28 1.4 1966 98.7 
Astringent 25 1.3 1991 100.0 
Total 1991 100.0   
Table 4. Distribution of drugs by channel tropism used by physicians through history for lung-distension 
Channel Frequency Rate (%) Total frequency Total rate
Lung 1002 29.6 1002 29.6 
Spleen 560 16.6 1562 46.2 
Stomach 549 16.2 2111 62.4 
Heart 402 11.9 2513 74.3 
Large intestine 212 6.3 2725 80.6 
Liver 201 5.9 2926 86.5 
Kidney 187 5.5 3113 92.0 
Bladder 176 5.2 3289 97.3 
Small intestine 42 1.2 3331 98.5 
Gall bladder 29 0.9 3360 99.3 
Tri-jiao 13 0.4 3373 99.7 
Pericardium 9 0.3 3382 100.0 
Total 3382 100.0   
Figure 1. Dendritic picture of the cluster analysis of drugs used most frequently by physicians through history for 
lung-distension. 
Figure 1 shows that the 16 drugs used most frequently 
form four cluster prescriptions: C1: Xing Ren (Semen 
Armeniacae Amarum), Gan Cao (Radix Glycyrrhizae), 
and Ban Xia (Rhizoma Pinelliae); C2: Gui Zhi (Ramulus 
Cinnamomi), Wu Wei Zi (Fructus Schisandrae), and 
Sheng Jiang (Rhizoma Zingiberis Recens); C3: Da Zao 
(Fructus Jujubae), Ma Huang (Herba Ephedrae), and Shi 
Gao (Gypsum Fibrosum); and C4: Chen Pi (Pericarpium 
Citri Reticulatae), Jie Geng (Radix Platycodi), Fu Ling 
(Poria), Sang Bai Pi (Cortex Mori), Xi Xin (Herba Asari), 
Gan Jiang (Rhizoma Zingiberis), and Bai Shao (Radix 
Paeoniae Alba). 
DISCUSSION  
The four properties refer to the specific property acting 
on the ‘cold or hot’ symptoms and signs of a disease, 
which is obtained from the drug’s effect on the human 
body (including the pathogen).6 The five tastes are, to a 
certain extent, the conclusion or summary of the effects 
of the herbal drugs. The taste and effect of most of the 
Chinese drugs are unified or, to a great extent, 
interrelated.7 Channel tropism is part of the theory of 
Chinese Materia Medica, which identifies the area the 
drug acts on, and is the selective action of the drug on the 
different areas of the human body. Since each zang-fu 
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organ has its own channel, channel tropism means the 
action of the drug on a certain zang-fu organ or channel.8
Essentially, the property, taste and channel tropism are 
nearly the same considerations used in the traditional 
Chinese medical treatment of a disease. Chinese ancient 
physicians paid much attention to the study of an herbal 
drug’s property, taste, channel tropism and main 
indications. For instance, when a drug’s taste 
corresponded to the treatment of a disease, but its 
property did not, the drug having the opposite property 
would be used to eliminate the former drug’s property 
and keep its taste.9 This is exemplified in the 
representative prescriptions Zhuye Shigao Tang (ネ৊⷇
㝣 ∸ Lophatherum and Gypsum Decoction), and 
Mahuang Xingren Gancao Shigao Tang (咏咘ᴣҕ⫬㤝
⷇㝣∸ Decoction of Ephedra, Apricot Kernel, Licorice, 
and Gypsum). However, since western medicine and 
western culture began to spread in China, more attention 
has been paid to the effects of the drug, with the drug’s 
property, taste and channel tropism being largely ignored. 
Therefore, it is necessary to conduct research to provide 
clinical evidence of the importance of these factors and 
enrich the clinical treatment.  
The present study showed that the order of use frequency 
of drugs for lung-distension is as follows: Gan Cao 
(Radix Glycyrrhizae), Ban Xia (Rhizoma Pinelliae), Ma 
Huang (Herba Ephedrae), Shi Gao (Gypsum Fibrosum), 
Sheng Jiang (Rhizoma Zingiberis Recens), Xing Ren 
(Semen Armeniacae Amarum), Gui Zhi (Ramulus 
Cinnamomi), Wu Wei Zi (Fructus Schisandrae), Bai Shao 
(Radix Paeoniae Alba), Da Zao (Fructus Jujubae), Xi Xin 
(Herba Asari), Gan Jiang (Rhizoma Zingiberis), Fu Ling 
(Poria), Sang Bai Pi (Cortex Mori), Chen Pi 
(Pericarpium Citri Reticulatae), and Jie Geng (Radix 
Platycodi). The properties of the first two drugs used 
most frequently were warm and neutral; the tastes of the 
first three drugs used most frequently were pungent, 
sweet, and bitter; and the four most common channels 
were the Lung Channel, the Spleen Channel, the 
Stomach Channel and the Heart Channel. Four cluster 
prescriptions were found using cluster analysis on the 16 
most frequently used drugs, namely C1: Xing Ren 
(Semen Armeniacae Amarum), Gan Cao (Radix 
Glycyrrhizae), and Ban Xia (Rhizoma Pinelliae); C2: 
Gui Zhi (Ramulus Cinnamomi), Wu Wei Zi (Fructus 
Schisandrae), and Sheng Jiang (Rhizoma Zingiberis 
Recens); C3: Da Zao (Fructus Jujubae), Ma Huang 
(Herba Ephedrae), and Shi Gao (Gypsum Fibrosum); and 
C4: Chen Pi (Pericarpium Citri Reticulatae), Jie Geng 
(Radix Platycodi), Fu Ling (Poria), Sang Bai Pi (Cortex 
Mori), Xi Xin (Herba Asari), Gan Jiang (Rhizoma 
Zingiberis), and Bai Shao (Radix Paeoniae Alba). 
In C1, Xing Ren (Semen Armeniacae Amarum) has the 
effect of relieving cough and asthma through reinforcing 
the function of the lung in dispersing and descending, 
and moistening the intestines and promoting bowel 
movement, and is an important drug for cough with 
dyspnea. The drug is described in Canon of Materia 
Medica (ᴀ㒣) as ‘indicated for cough and dyspnea with 
thunder-like wheezing, and inflammation of the throat’. 
Xing Ren (Semen Armeniacae Amarum), in addition to 
harmonizing all the ingredient drugs, has the effect of 
eliminating phlegm to relieve cough and Ban Xia 
(Rhizoma Pinelliae), with the properties of pungent, 
warm and dry, is an important drug for removing 
dampness to reduce phlegm. It is especially good for 
treating damp phlegm of the zang-fu organs. The 
combined use of the three drugs in this prescription (C1) 
can effectively draw down the abnormally ascending qi 
to soothe asthma.  
In C2, Gui Zhi (Ramulus Cinnamomi) can help promote 
the flow of yang-qi and eliminate water-damp and 
phlegm retention. Sheng Jiang (Rhizoma Zingiberis 
Recens) can warm the lung to check cough and Wu Wei 
Zi (Fructus Schisandrae), with its sour taste, astringent 
effect, and warm and moist properties, can help upwardly 
with astringing the lung-qi and downwardly, with 
nourishing the kidney-yin. The combined use of these 
three drugs can treat cough with dyspnea due to retention 
of cold, which matches the pathologic nature of 
deficiency in the origin and excess in the superficiality of 
lung-distension.  
In C3, Ma Huang (Herba Ephedrae), capable of inducing 
diaphoresis to relieve superficial symptoms and 
facilitating the flow of lung-qi to relieve asthma, is used 
for cough and dyspnea. The compatible use of Shi Gao 
(Gypsum Fibrosum) is for the purpose of ‘excluding the 
property and keeping the action’ of the drug for 
removing heat from the lung and controlling asthma. Da 
Zao (Fructus Jujubae) is used for ‘regulating ying and 
wei and generating the body fluid’.  
In C4, Chen Pi (Pericarpium Citri Reticulatae) can 
regulate the flow of qi and strengthen the spleen, remove 
dampness and resolve phlegm by both desiccating 
dampness and giving warmth to resolve cold phlegm. 
When combined with Gan Jiang (Rhizoma Zingiberis) 
and Xi Xin (Herba Asari), it can treat cough with cold 
phlegm. Both are capable of entering the Lung Channel. 
Sang Bai Pi (Cortex Mori) can control asthma by 
reducing edema in the lung; while Jie Geng (Radix 
Platycodi) can facilitate the flow of lung-qi and eliminate 
phlegm of both the cold and warm types. Fu Ling (Poria) 
has the effect of removing dampness and promoting 
diuresis, and strengthening the spleen and tranquilizing 
the mind. When combined with Bai Shao (Radix 
Paeoniae Alba), Fu Ling (Poria) can regulate stagnation 
of the liver-qi. The use of Fu Ling (Poria) and Bai Shao 
(Radix Paeoniae Alba) to regulate metal disorder is 
indicated for depression which currently has a higher 
incidence in patients with chronic lung-distension than in 
the healthy population.10 Attention has also been paid to 
the use of drugs belonging to the Heart Channel in regard 
to this concern. Based on the law of channel tropism, we 
have also concluded that for patients with 
lung-distension, attention should be paid to the 
regulation of the spleen and stomach. Regulating the 
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spleen addresses the source of phlegm formation. An 
important lung-distension treatment principle is that 
regulation of the spleen and stomach should be 
accompanied by due attention to the nourishment i.e., 
strengthening, of the lung (metal) by way of reinforcing 
the spleen (earth). The properties of the drugs used to 
treat lung-distention are the properties of warm and 
neutral, which corresponds to the ancient physician 
ZHANG Zhong-jing’s view that ‘patients with phlegm 
retention should be treated with drugs of warm nature’. 
The tastes of the three drugs used most frequently are 
pungent, sweet and bitter. Since a pungent taste enters 
the lung first, for stagnation of lung-qi and disturbance in 
qi transformation, the use of drugs with pungent taste can 
remove obstruction, activate the qi flow, and open pores 
to drive out pathogens. The use of pungent drugs for 
dispersing and bitter drugs for purgation can allow the 
stagnant lung-qi to disperse and circulate, and thus 
eliminate retention of phlegm.11 It is said in Nei Jing (ݙ
㒣 Internal Classic) that ‘for upward adverse flow of the 
lung-qi, immediately use bitter drugs to reduce it’; and 
that ‘for astringing the lung-qi, use sour drugs; which can 
provide tonification, while bitter drugs can provide 
reduction’.12 Bitter reducing can treat disturbances of 
descending lung-qi, while pungent reducing can prevent 
over-reducing. Sweet drugs are added to moderate bitter 
drugs in descending effects. Additionally, sweet drugs 
can enter the spleen and stomach and provide the main 
benefit of nourishing the spleen and stomach. 
Pungent-sweet enters the spleen and pungent-bitter 
enters the stomach, therefore, the use of sweet drugs is 
more effective in entering the spleen than entering the 
stomach.13  
In the treatment of lung-distension, TCM physicians 
have historically considered retention of phlegm to be 
the underlying pathology. ‘The lung is the container of 
phlegm, while the spleen is the source of formation of 
phlegm’. Therefore, the regulation of these two organs is 
the key to treatment of the disease. At the same time, 
attention should be paid to the patient’s nourishment and 
improving of the mental state. When using herbal drugs 
for lung-distension, the property, taste, channel tropism, 
and effectiveness of the drug should all be taken into 
consideration. The four prescriptions formed by cluster 
analysis identified in this study have provided important 
historical information about the drugs used in the 
treatment of lung-distension. Treatment tailored to the 
individual is the key to achieving the desired effect. 
Further study is needed to determine whether the 
individual characteristics of each patient can be ignored 
when considering the drug combinations used in 
prescriptions. 
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